This investigation was undertaken to decide if tocopherol is actually depleted in the fetus and newborn infant by measuring liver tocopherol level. First, a reliable assay method was established as follows. The colorimetric values obtained by Emmerie-Engel's principle from liver extracts which were eluted through a floridin column were corrected by using the ratios of the tocopherol band area to the total scanning values of TLC analysis by densitometry carried out simultaneously. The recovery of tocopherol added to the liver homogenate was always greater than 90%, as measured in this procedure. Thus, tocopherol levels were determined in the human fetal, infant and adult liver with this method. The levels were very low in the fetal liver even though they gradually increased throughout fetal life. After birth, a slight elevation in tocopherol levels was observed during infancy when compared with those in fetal life, but they were still one-third or less of the adult level.
1Department of Pediatrics , Osaka Medical College, Takatsuki 569 2Department of Obstetrics and Gynecology , Otemae Hospital, Osaka 540 3Department of Pediatrics , Osaka Rosai Hospital, Sakai 591 (Received August 25, 1976) Summary This investigation was undertaken to decide if tocopherol is actually depleted in the fetus and newborn infant by measuring liver tocopherol level. First, a reliable assay method was established as follows.
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It is well known that tocopherol deficiency may be common in newborn in fants, especially in premature infants. Understanding tocopherol deficiency in human subjects is usually dependent on the finding of a lowered plasma tocopherol level and/or a positive hydrogen peroxide hemolysis test (1-5). To confirm the point as to whether a low plasma tocopherol level or a positive oxidative hemolysis test in the newborn infants can be correlated with tocopherol depletion in the body, an attempt has been made to determine liver tocopherol level in human subjects.
Previously, there have been many reports regarding tocopherol content in the liver and in most of these the relationship between intake of tocopherol and its storage has been studied (6-8). In these investigations, the tocopherol assay procedure in the liver has been based upon the original principle of Emmerie Engle's method, which is not specific only for tocopherol, although it may be 63 M. MINO Table2 shows a recovery test that was carried out on the liver extracts by an elution with 20ml of benzene through the floridin column. The percentage of recovery of tocopherol added to the liver homogenates was more than 94%, but these tocopherol values were measured only colorimetrically and were not corrected by further analysis with TLC.
Table2.
Recovery test carried out on liver extracts by an elution with 20ml of benzene through a floridin column. Figure 1 shows the scanning patterns obtained densitometrically from TLC analysis of the tocopherol fractions which were eluted through the floridin column from liver extracts. Two peaks apparent corresponding to tocopherol were observed on the scanning pattern due to the spread of the spots during development. A few bands other than that corresponding to tocopherol were developed on the TLC plate where the extracts from the rat and human liver were spotted. Thus, the colorimetric values resulting from substances other than tocopherol should be eliminated from the values determined by the Emmerie-Engel's method from the elutes through the floridin column only. Then the colorimetric values obtained from liver extracts, which were eluted through the floridin column, were corrected by using the ratios of the band of tocopherol area to the total scanning values. On the basis of this method, the recovery of tocopherol added to the liver homo genates was examined. As shown in Table3, it was always greater than 90%.
With this method, tocopherol levels were measured in the human fetal, infant and adult liver. As shown in Table4, tocopherol levels in the fetal liver were found to be very low, even though they gradually increased throughout fetal life. After birth, a slight elevation was observed in tocopherol levels during infancy plate to provide for colorimetry (9) may be unreliable, because of incomplete visible detection of the spread of the tocopherol area on the plate with UV. It is, however, a disadvantage that this procedure may require skill to get a homogenously develop ed color plate by spraying the reagent. On the other hand, the question arises as to whether the total sum of color on the plates where reactive substances are individually separated, coincides with the color developed in the extracts where they are mixed. This question has not been resolved. However, it may be of help to the clinical understanding of tissue tocopherol levels if this procedure is used more accurately than as reported previously, since reliable recovery of tocopherol added to the liver homogenates was obtained.
The findings with this procedure shows that there is a low but slowly increasing tocopherol level in the liver throughout human fetal life. It may be due to im paired but slight transport of tocopherol across the placenta. Also it may be in agreement with finding a relationship between plasma vitamin E levels in infants at birth and their mothers, which shows a moderate or lineal correla tion (10-11).
In our experiments, tocopherol levels in the adult liver were approximately three times greater than those in infants. Differences in liver tocopherol levels between infants and adults seem to be greater than those of plasma tocopherol, which have been reported as being approximately doubled (1-5). This shows that infants maintain life in a state of relative tocopherol depletion, even if normal tocopherol levels are shown in their plasma. In the majority of cases examined in this study, the infants died with decompensated congenital heart failure. In our experience, we have found there are no lowered tocopherol plasma levels in such cases admitted to our hospital, even with intermittent oral feeding and long term oxygen therapy (12). Thus, plasma tocopherol levels do not usually indicate a tocopherol deficiency state in such cases. Further study of tissue tocopherol levels in infants is necessary. 
